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tHSBMOEXPANSIBLe MICROSPHEffE, PROCESS FOR $8QDUC!N*S THE SAME -AND 
METHOD: OF USE THEREOF 



W?) The p^est irw^ 

and: a bfcwing sg&m ; v&Kfcn is a fsu^^oma^ng 
5>rq$Tsm^ atoms arsd g&gifi&g at & tsn^psmftifs: not mrjrm 
mc^mmm fo-.tffc mm wa*h and pmi\icxm\ mti 
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EP 1 $88-&m:-M 



•Rasdaf inmrMm 

s prt^srit smarfan r^alas to thai" rna-axpaas iv^ ;&jfc?£3$pft&8s aoASiat-ng of thef^opiss!^ a^naus mmti. 

m&W&lmiti§ agant ancapoyia>ad , aspaa&% jo £h.p$$ h$s#&g superior t&^ara^ar^adaa arffea tmimmcti: 

smmmW: pmtks® mm <$&n&umnrm%®; mmpros&mn pmmm and app!&&&a> 

Tm$Xi$& Baakgrcaad 

1?- 

fO$0£l Thermo- axpans&a m^m^phm^^m\>Mng mhmmplmSz tmlmm0m^m^ ^wn%g^m}immp^m^ 
m \M &$%ii:&?&:$$mm$g saj:&c^tfr&m^ Vaaoas praeaas&a far pm^acmg tmrm^mmmB 

mrngmm^mprnm^mmmum- mpmm72,mcmmM pm^n^m^^mh^nmB mm- 
??■ spbansa of which -pofymvite sfcaR m\&?m mmms> 

and niopantana n-a ^..a. v a:: .^a:: Abova aiL \&o£j\^<& -vd ^aaan^a ^T'a^rpar; sapar^ av aadamv 
mm xpimtm^wpm^^ am usi&sS. 

aa prac&at cj^f>§rmo^xpansiv§ m!arsaapsa;as : aaasteta of Ifcermopbs&c mala, saaii aa vinyiidana cNoaaa pDiyraaa ac^y- 

[0005] ffc$^^ esrtfs&&g $i hs^h quantity at: ph&rfcss p» 

r^t?3rdBf;t <^v©r« taaa aoraain: slan^a^'a aaaas, Havysvaa ara ha&ardsv*a aaca^aa ihay a^anaraia aalanda : 8ftC|-.&>a 

•^O^iA iv:»OHO:«, as fU^4 $^i--af^.-c: >^>»s*a! ? a V*5*a^ *A<>>' ^^m.:, 

aa £§Q0§] ,A^,plvlr:Q a blowing aa.ani ainar >nan ftaa'tfrjabfa- nyanjaarbana Is*' inipaatsng a^rna -asiat&naa to tnanY;o-a.?'a 
Dur^osss- ittouc^t th^v ^^va ^^v^oni^d'-^ ^^wcte 1 r-'^duc^*^^ c> ^ * i^f o^^-^a«^-cio -no^ Sr'^lc-'^nt e'xsa^i- 

ban?j ^'!^^ap^L s: i0g'-^^^ ^joa^t'-hiOf:da'^w -^ ^^a ci«^c$^" ^Jevna^^s^' P&s<*r< ; - a ; ^l Opsn 

fOOOSj A^pha^c f^05"OcafDOBS of-^uof^^y^^c&f&ofjs are ift^rl ind^^d «ncl t >avo jew o>to?i^-cla-:pK^ag pc^oaifai. hcjw- 

$&m$> ^ w:h^i hydrogen; ny^s^bon ?m My only ^> f h^va poorpo^d^ andoampas^^^ 

^ W hydrocajt<ans, Appltoon. of o^^Hph^s iiuof ocafbon or fk:aro^ydfocan?^n causes a sadoos. ^>^$m..-k^< 

in tn%rmop\mtm mampy§ sftsft In pasymar^tian raac^a^ ts : lh^.r poor compa^b^^ &5 maaamars; ana fa&viits? In 

0$ ' ^CT Sdtarnmia;^? Ap;p^cat;oa'aa^oa^kad.aaa puaiiahad m J®mm 2002-51. tSOO':^acjaa^ : ^0mTa^xp^fi' 
&:ya hafiaw psuttfeiss . af wnia^ aoilaw ^ lilacs . : mm an a^aan aa^g Bgaai m mmmz? m) mom^m^QriMU 
and vb'i Ofoansa aa^ar a£j"sar ^katoa^. Ait^ou-aa u-* 5 ^a-hvOra^^ f • x> 5"- ihivH aacn a*- ^ahatk' fM-aa^caraaa^ .^r-jjujoronv- 
drocardan$> aralnart and hava low a2:aj>a-daa!a^r^y pata^tsaJ as 4^ajit>0d ; afcov0,..jbay a?o ?\oi praferabia baaausa ot 

nat pfafa?a;b5a y avsn j:hay ism aaa^paabfe to tw&Qinm&< b^aaaaa .mtuhj$hs= iharn>a>a^ansiViss ha?!aw p^Mm. 
Bxtm$ aamra&bil svy. T^a aan^sa s^as a? 5fta tharma> ^Kpaaa^^ aa^r ow par^aa pn>attaad ^b masa flupnas- cara- 
pounds, d^aibytaia a 'amad raa^a, ?ar axama?a, a csiaalbatiaa raaga mim 30 '% arxaaia af .CV, aae^ant af ^ar^tbn, 
and tbaa thos^ f laoa^as^ona aaaas dltt?aai% in pmi®&$ pramm or aanstani a^aandiag part a? maaaa . 
{mm in t^a axara^a§ 11 a?^d V> of tna natfcnsfizad ana a^b^ahaa aatant sppge^on, ihara.o ^xaansi^a honcm- 
Pamelas a^ad^a^d with J&s aisxtana at 1 v r.i v 2#.it ; 4-6,Sc§^a:?^ (P^soaa) s$ (a;l 

^ ^^a^hydraaa^Qa f^a r wnb oiir.o^rnyi ^x<aiaa;^5^af^a> o; <5^etny^ ccmaLjara^a^a a:s (b) ca^nic aa*a. v^i^r 

^a^s:n-aa:a& :n ^ ^aad ran^, ^ * ^ ^ ^ ' ' ^ 



2- 



XXn&bMimot invention 

|00 1 §| Tha :o&jeai.of ibe pr aaeot 'mm&^n br to ^r0V^-.th^?r^ : «.-^<p&ir:^5V^- o^arosphems aaving sow aa^h oameraa: 
shading, mp^<>t- nm^r^mmmw 1Wm^^tm^0Xlpi% ^o pmkM '$t%m4\m?&^ 

£®Q1 4| AaoaW object the p? esaai 5 .a*amiOn rata |>?W5d^:0:<p^n^d aa^ovv m&t%$0&m& of apharieef :aheaa having 
parda*a e;?;aa d&albailaa in narrow r&h§Mrid tow sped? ;o gravity 

Fmt&m abjaai of m&pmmm mmMon itm.ptwtd® x^envii^mpmnm aisat^apheroa aad ■mpm#$$ ho&aw 
mcimphm^s aapticahie to ??ame-f6ftsixiam or ffeeaas&tanr^ or Seme- 

r^si^an; Isg^wasght t filers a a e f m m a - astea d ant o r ^ame-msistam light- weight moidacs praduaia. 
[0010] Father aajear. attaa praaaar Javeahoa *e to praxelba a predyeaa^ process of the th^rma-^^a^siv^ mfe're- 
%heh&s of ths aiiment ;inyaptfe-o> wh&h h&vfc i^'p.Biiptimmm rnmi}$m4 above. 

(0017| Farther oa.jecj of tha praseo! inw^tfea *s to provide oo^po&ttions o^n^ain?r?g the tbe-aT^axpaaa] ye m&ro- 
spheres or axpaadad hoifaw miaroep heres of me gmaent irsysaOaa. 

I0i 6| Rinber ebjas* ^nd advantages o* Iba praeaat m^tMim ara a?ear:V ^astraied is the failowlaa: d>Mcnp$oh. 

Assam; a§ p^mt iwmiteny ih&#h$ec&. end edveataa ae : of tba p raeeat iavaatian daaobpad abova are 
:at iaJaod, Ik&U wah ^ermo-ex^ tbeo^opiaet'o rsa^oue saeiraod a 

Uowing. ageot eaaspauieiad *a the ohelh v^ereio tba bfsWIaej a^am e Oaohba ■■•ecja^^nia^ C^.^ aofapeaad .of eaoer 
str uckm ff&$ ofph&drro aad bfamiae atoms, aop gashed ai;;;*' s^paf afcihss. t^-^^^' p^t :o£toa taeerio- 
piasde resin. 

[hd20j j^ordioa. to the proaeohlr^oatjoa; too eb.jac.st> aod advantages of the p rosara ar^emioo a'eeabbob eaeyo aas 
ettsioad, spaaed, with appended hallow a^eraspaerao. waiob era saereetar^aa ay Iheir eradaaaoa preoaas whara^a 
thejma-ax^aas^a m:t:roepasfae at tha prae^at ;nvae^ae t^e aa^rtea M a terapaft5iu?a e^a^e the aa^aama. p>^)"at ofte^ : 
^af?T5ep^aeti-o rasiaeos ahan to ae a:<pandad 10 or m<>t$ of ao^teiert of expaesiars and praducad iato a^pandaa 
a^fefaspaoraotiiwiag atr^ #p«cl^a gray^.o^:0:.i : a^o or 5a$,s aod a por^ofo^a:a djetaa'Oi ;;a^ w&h W % or ^awor aoo^cioni 
ef veria^aa. 

[0821 1 Acaoidiog to the proBaej javoatferr. ma ebjacto aad a^voata^o^ of tae pfosari: orveMioo a:e4soatiod aooyo ara 
:attaioad:.. th* d< iha pradoa^oo preoaas of d^atrrte-expan^jva ra foroopa^reo ; >vh;a3n ^ra : a^i^a5$r^ad.:.^y % pa^aad^tag 
at Maat oao po^raorizafjia maaoraor Jo ao -^oao-js dbpar^jaa io tfta pras>3aoo of o bkr*v;ng aaeat to p^aduca thae^p- 
expaoasve rrifefaaohaf as v who? am'.tJW blowsog a;ganl Is- a ;saa^r>a>ccor^a : j r iing-C^ oampauod or athaf at!"Ootura rraa a* 
ohtoriao snd drc??^5ao aiora^; 

Bost &?oda or B^bodio-iaot 

|00S2j The ihorrao-a)fpsinaiva o^iof oapharas of tha prosaal 5avoaaoa oorstain-s ■tfeodoa-ooata^srig £^<$ ao-npaerid 
of ethar atraota^ frso o? ah?odr;a aad brardne aiorns aa a bowing ageat Fsuadoa-ooa^amiag corapoijnds ^asjly^g ^ 
a tamperatv?^ balavy the aafcaaing -pQifit of thorraapiaatla raataoua ahali of tha'T^a-^paasiiva nijcr^aabares -$m preh 
orab^a For o^ampia ; h^drsf-aoroathora. suah m^F 7 OOH^.C A f^OH^ ^h^C g k S; md C?F 15 OC^H 5 : ara pralafa> 
aie : mo u^h areola ^ag aaao^ iaraaot rasjrlctad vMYm taoaaopa at iaaao axafaaios Toaal^y; groupa al thooydrofi^or- 
oathar may ba asthor ^naar or amaobad. Tha amount' of tao aiowiao a§'oot daaor^bod aoovo prafam^v raagoa traa? 
2,0 to Sa.O wolght aorsani of thers^a-oKp^asiivo raiotaspheras, aitoro prarorabjy 1 ram 1 0.0 to weight peioaar, end 
taa mae? pi'atsraaiy ffam i a. a ta 60.0 waigat paraaat. 
[a023| Jea^dasaota-oo^ 

eaaeiiy apal?ad m bkmng agoate ars a ^eaa'y er a tarapa? a jy ra balow ihe sa^aokig: pa ?at of. tba eaara>op?a§tkr reeiaaoa 
she! j attherreo-^^peaa^e m^oi-a^pharas , om he admjxedv 

f O024| the oxerPp^e-a of t^o^^ao^^yn^'^f^sh^jo^h^^ prapaae > praay}eae : bateaa, bahsm^ bateaa, laoadtgae, 
^apsataas:, aeopoateaa r nam>^f paata^o. aorroa; hexa?^, jaaha?<ea:a : aaptaaa. ooiaea . petrolavSta a$har ^ad n>etaaaa; 
iowvbo^jag-pomt !iu?oe. aeoh ea totrtia^t sHaea; apd asediae5l>oaemfda :i w^feh; thea^al% daaompoaas and gt$a?f ?ee. 
Those aoa^eaaodsi a?o eo^aa^d acaordf-n^ la iha taa^par-atara ratine wbar^a taam^o-oxpaea?va raloraspheras ara \n- 
tended to: bo ^peaded. For redact: r« : i the prop a oy of ^abaae-oomp^or^de - lb i^a^^a-a^panslv^ 'mfefoaphara^^ is 
preferab^a ta eoaio>rtha retja of bi&wttg e^araa other than fteof^na^antajaipg oarapauade a^.to 60 wesght peroeat or 
i e^o a? tha v> k t:a;o of aiowioa; agaeta ampJoyod. Groaror m^a - of X aar^ae-aoate^aag opmpaunde the waa^e of a bjaaan^ 
•rgera faaojta ia h^^ar faf-oaaao af tha proaerry of haorrne^aoateiaing : aao^peaada to- theoTio-expena^e mlas^^baafaa, 
af>d Thao aaab^eo to prGyido fJao^a-resardaor or ?a>meae35areat^ o>]araaepaa^ea 
|0D2Sj Tha toam^op^asf & rooiOa for for^sr^ too ;§ha!: rb| the theOteo>vpeaaiv'0 raic-aspaa^s of tbo p? aseat ifiyaadaa 
era corapassjd of she po^/raaf a- ? adioa^y polynw&ebsa foaoom^m , Tha exafTjptas of thoae s-aooaa'safs: ore rQtife aaaa- 
amore; oyah <r> a^fybraojto, mathao^loo:;h;e. e^oh^ eory^ea itriiOv aep famaraaKrifa:: eeaboxy^ 

said moooa]aas/aooa aa^a^^^ iteoaaio ao-o, faehaa odd, fao^ada eoid, aod 0;i0'aooaio 

v\$$n&m& ahteri^; virjyl a^tat^; fatath>soryiaja$^oaa m®mf$ '{^m^^m^ eiayf (raom)aafyjato < a>ba-y1 {mem} 



aory*ata< iunbuiyi (math'jscay&ti^ S-buiy; <fr?3fft)$c'ty&t&< iaobnrnyi anetb)aary:a$o, cycSohex^ {matb)aary;aie ; bansyi 
im$th)&<;v$lsx&, and p-cart?o*ynthy! ac:ryiaf.a; styfana monoma-fa, sonh as styran&. >::oma<hy* styn&na< «ncf cftforoatyrsne*; 
arnia'o rooubma?a, such aiaaorytemto^ sLrasntaied acryiamsdo, mottraoryiam;ae, and s^bsilt^tsd maihaaryian^da. and 
optfon^tm^ym tneraot T^^rmo^p^sK'S miaroapnsraa r?av?n§ ^iip^rlor heat asstevanca are ihoaa hay^a ehaito? 
'$ tfmms&mtic min produced from nitrite monoraera. The mixture of acay&ami$e sad memecaylorma-e &.$$p3Ci5$y 
snaferab-a. The ratio ol nmte monomarks ^fembW m might percenl or mora, more pr^r&itfy 90 we^hi percent 

axpan Sh/a :T0CJ'O& pnere$ - 

£Q83$j The examples o? s*^r£$Kfng agents orpo&n^eria'aala nianoroera hevina: two or n^ore or peiyTneii&sbsa c?oup& 
ro boms lo ba added to im m<$v&m&x$ daeorioed adava within tha eanpe of rhe pm&mi bvantidn are :;jated &gfew-> For 
mtimikt. d*v toy*. cmip&m$$ y mzfr &a d&foyl&an&sae &nd$viny" napmM*ar*a; meih®cr?i&te< tr^er^e^ 
ma*, me%1 ieocyaneta, eihyiena ^c^l^imm^mryl&l^ d;etrrylene gJyoo? eim>eLh}acfy1ate : ulerhy&ne ajycot dl(rr^rh) 
acryiats, t ; 4^utanedioi ^(m^.}aa>im^, 1 j^nananadjo; d%5atrnaeryi^ ^ PSC* 
<2Q0) mrrtm&srm^ PZG (400) dj(m^)?scrytat$. PES (600) <tift^)i^iai*; nmpm^m^i sm&m&^m 

v&mylhrtl&i mtmor?im®, &pmi&mythrim mm&GctfsX^ mopmb/v^ml aery So add ben;?oaro, mmarnyinipmpene 
aar^a actd ben2oaa* ; ^-ny20r>^^ hydroxylase • ec-d ftt&pcmtylgiycol dlacry&ta, d&- 

hmntn>4o!pro^^ m$ ?^&u^yhS••^iihy^1.3ixop8r?e•dloi aiacy>ate; and me mixture thereof . Tfcs amount 

se c?f tnnsa cmss^nahx| aganta ranges pf&ftsne&iy fuym 0.01 m 5 wo*$m? parannt, mere prarera&y Tfpro 0.06 to 3 wajgm 
percent. An amount *ass ih&n 0.01 wo^rn percsra, 1$ not praferabia osoauso u msu^ lr> iow cssgroo of cr^Bs-:;f:K^o 
w^bh-lisMs t& p-Qxr mmx\m at &nc&$mxi®lz<i blowing &$mt &n<i poer ^^tr^istanco ul r^suUarst n^c-fosp^oro^- An 
amount g ?"oator tuan 5 wai$m poroom ^ not pmiorab^ bsc&uso n r^swJts in «*>:no$^^/>3 usgroo of crons-f linking wntcj> 
oxtr^eiy d^toriomt^s the expanding porfom>sr^co of rp^os^hems.. 

Shoji maiodajs for t honrju- exp^n^nvo fn:orospnofa$ am pmpared t-y sdoiog ptvpw miMm% 
in tm onnipooumn uoschb^d abovn Poiym or Nation !nfe^.suc>? a ^ pomxiOuu ann aaocso^oufv0s ; whk^ am kno^n 
lo it&m $kMp® in tho m, cm ns ^np^oyoci. The oxaninios m pmymmlZMim mnmofs w$ porcxina^, a^oh a& 
^abisiaobutyranitf 1io : Dor^oyi par^sloo, iauryl paroxicio, d^soprapyl parns b'.^noonata ; snc* ^butyi parox^o; ana 
compounds, auon a§ 2 : S^s^obi$ (4^ma^ho>:y-S,4-ci:rnatny! va?oro;>:triio} ; . isobutymn:tfiiO : 2^ : -a^ob^ 

as ^^^iraemylvaiemnuri^;^ prapsonsita), aoa CS-matr^;) b^rornnijo- Prc4§rab^ po- 

rynxnl^oiia ft inittiuaja aca o^so;ub}o Inrnators which ara soJnbfe in paiyrT^an^ab^ a^onomsrn ompioyao:- 
{&Q28J Pot producing thoarjo-oxaanaivo miarr>apharna, ooavofiilonai prcoossa& far produo^ag tnarmo-o^parieiv^ m^ 
eroaapa^ios am usya% ampiayod, in tnaso proco^a^, ^ao^&nia ms^opanicias nach as aalioidal §^c$$, col:0^«J ash 
o>.um c^raonat^.. ma^nas^a nyo'raxldn^oaia^m phcophata, ai^nurn hyairasi^ and alurnma^ra amplay^ mtm 

oeae^iion produces of dieursno^anifine ^ad a^pnatso dics^boxyna sidd, polyvinyl pyroMdnne. mathy? aeMuJoe^ pOiyatn- 
y\m$ ex*do sad poiyvrayi zieohoi:. c&tktnlc su?f octants : such as a^kyitrimatny; sma^oa^n? chJanda and dia^y^imonv,^ 
iammonium onlorMoi an:oaia su^oiarjts, &uoh sodium aikys sah$aa; anupnotano nujfaotant^, aucn a^ a?kyk1:raetnyi 
aa^inoaaatic aold aetaine and a^yldlhydroxyat^y; srninoacorjc aoid boi^nn: ana: var^a§ nmu^alfiers ara ^mp^yed es 
^ tha auxiiianae for d&par-^oa stabi^^rs . 

[^02§J Tha preiaraose • hen^o-expansiva ni^rosphar^a or the prsaam 1avent?en have avar s^e pertiole s^ae ranpsng 
from t lo 10Q am end p&ntete d1«irl>ution with SO % orjaee ot coatffe-ant at vanm3on (GV), The avere^a pan^a 
sjxa eftha th^rmo-axp^^siva mioroeapan^^ of rha p:weoi inv^at-oa een b^ aamn&iad m a bre«a v ra^ga aao daaignaci 
rraaiy aoeordm^ iq xtMr mti u$m, Jm aee^cianr of vacation (CV). ^ cafeoiatad foy rha jaiiowjna twmi&: 



B^m.m - <x>f / "ft* - 1}} ^ m 

^mmn § mh* efparoole a^a, <K> ^ an avem^a paabia aiae, X? la tha a^a or a p^^a.ln iae ^ 

m orden end n is sha n omaer of pa?t^^a, 

rea-n of the ahaTro axpaae the mioroaph^rea te a aeinraa a^aieh ?a ten tinaaa or mare oti-neaan"g;nei vohime. W«a mia 
n^-nvjrn avoaoc : >^l nallow mk v ^oeahe^e n^v;na ^ 'r<i^ ^o^^'Uc of^y^v >-a n i >->->o c^wv^e^ar--: oe>ae ? e ^yaoat^ba^W. 
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EP 1 Sm 40S A1 



greaiar mm 30 % ;s n0i pfmrm^Pmmm & mms mt : ih®mt>*xpmsh<p. mcromMrm have vabasia ^p-s.j^^g 
■petformanca. Saoh xm(tnc~mpmsm mtemnptmwz mi affoat an masiarfae© .at products in which ths 

£0031 j The av&r$§g' psa&;o s&es .^rtb^th^o-^^sk^ m.^rosip^^ and aspsfidao: ha«ow rn^aapharaa o> ths 
passer.t*^^ ia^c^tap&ffi pedM^$^:d : is^yt:io» tastar (Haraa & Radaa, m^mtmmt^ 

posa] Thatra^ 

10033] Tha- ^p&nslsm -ao^fcteat oi: ^mp^^mf^m- m&xmpH&m m$ %0Zmnm&&f <$M$m§ tb$:m$ wm$k 

.gT&Vfty Of th^ ba^aKpafjQad thanTlO'aXp.Sn^ya fftjC fOapba raa Wi'ir* l& § iT^a -SpoCiJsa CjJ'ba^V &t .&%p&ft<$&& ?f$\l&W TVvCiQ* 

^>nora% vv:>>^> *v&^n$»^«.0O oy naaaf?£ £u£f!a^a^a;^:v'a ^wa ^^a* *n & m^^i m^^^svrao $y 

^zmmm tha ^trm-^amm mlcpsmU&mz, pmrnmy alwaiah primmy pmkx&Mi&$ aira amsi^r mm o'tott 
or ma pafaa?a ^ amngr pY$m\t:mm$ ®r m^$mpn\m^ 

£?t$m. t* m put&m: m thai? m®. saab m mpro^mq mpmMm tor mW*& P* : tkmm^ of m^^pmrm, rm 
pmtmmi m# of tmnm-pm^ mm :*p»^ m\m*km & * ^ ssmmm pmm^ 

immi Tfce ^ampte *rm\ \m%mic- mm $m®< mm% tg^ ^io^^ mm& ■■t&^m* 

hytirm$&. cmi^m. phmpmrn, m&gm&mn hy$rmm y m&^mmm &nmafcm§> bmivm : m$m®< W^&m ^m®&> 
mm, mmmo bmm-. &mshmm omm hm<te, avxmp m&k.m\$-m#^ Jfm® oigmio^imr^mm 

fWm 0m m m&d in& torn m muwm 

ro^e^p^t»1es m4 $m^m%sm>Wm$> ^mMm^, p§m$m mmt& vmrcn cm p$$M&i# mti a0^m or a^Xsm powam 
mm m xibvmi-vyp& m&^ra and ■vertfeai.sorsw-mb<^ < c&n--b& ■■■mri$\$>$$4- :Boce«%> high&f stticimil -r&Mi -mm^on^ 

Um m, > Hsgh^Sp&dd M?x0r^mandt^tumd % Bi&ss Co.. Li&f. md nm^mnM^wi^- im^mmM . 
S^nm £ni^§m v Ud.). iiave ^s^v^m^u^d in & simtis s^vtda : coO> : 

a^ncj of a va^sejand asddie s$ mD&z&&%, 

v> -"""5 ^ JWA-.VVt yVWA'VJW w)MaVV < V ^>,,,Av^ 

p00a| "rNsf ^d.?^^a?t^t^^ 't^sm^s^a^'S -m'fefd^h^^, 

|O0SOj rm mm?®~mp$>mm^ of tha pmsont \mmtt&8 m ptvcmmti ^to ^ghtwol^t man^d -cornr- 

p^5tte§.:by b^nd!^ with j^ams\ §mh iMrmoplm^p .m^<m& thm^$®t8?x$ rmir&> m^ W bmifafy. 

[0C54O| £xp&ndssd holiow rnioroapharaa pmsktmd from -hs lha rmzpiaMz mcrmphmm oi tns pr^aafit lov^bn csn 
ba pfo-^a^s^ad into iSghtwa^ght ^eain aornpos^ians by b^aciiag w;th f's;aiaa <: auch ^ rubba?v th^-^op i^ailo- retina anb 
^sfma-sa^ng raalnijTba^amp^sot spp^c&^jemste ami>8S #tyr^>>;^ 

(ao?^^yra^lorfe«f}, PP (po^p^py^ab):. #oiyatby PU ^a^raiha^ ; PS (pasystyrena); nsturaf rubbar, aar^:^ 
r^fe, apaxv raain , ^arf s}!&oa§ 5-aa;a f tha ugh applfesbsa i^L^s are : nat r^atbcsab .wU^l.h t^a acopa of ihass axsms>:aa> 
[00411 TM pmwms mx> of U>brn^-p^^b mie ra^ph^ras and axssa^da^ h&Ums Mcttmpfiim \n : *:Hmimt 'mm* 
ppsitkm mngm from 0,5 ta m wmgH pmi&nt mom pf0&mt^ imn 10 ta 3^0 w^:ght poraeat 
[8042] 7ns ad^a? itages of tha taoar:o-oxps naivo a^msp^ore^ af iha p?ef ant InvaniSoa ars p racs&aabi&v^ i n to ax- 
paf ided hmm/ : mpmspmrm with . aJmcat na ^^Mon. of Ifear^a^antairting wmppum&i mmh nm<mm pmtioW .mm 
:fi<.-'L> vOs ^ ' vj> -V*;? b jk^** Lb^' ? >^j$%*-E> a? ob >a> in^ > • s >a m ^ ^.bi* PSiV^ -jt^ i^-? o-^.-'t^s-!'^?? in v^b?*--'^ .a ,: 'P'!-fv^by«: fj>jv- ,, rvi^.v'M-b'r,''^-:; a- b^s.->^s» 
ayafaaarbans ara aaoaa^abaaa; aa<i aaparica a>;paaa'jag aabarraaaas. Anob^or abaaataaa of tba tbara>a*a£paba^a 

m^iaaai^ rvf3vb>^ law aavirD^rnariiai jca--aiaa. 

[0043} rh^ ^nbrafsa^oxp^aajva rafefa^aafas a^ab a?<pandaa bo^ow ai:a?aaabar^ af tn^ praa^nt Vnvaridan a>'a appJa 
oai?io ia mriaag and yjT«:<p?srt^ ; U^^ msamapsacas ara appt^d as ma ti#sr$ f or aaiob^>biJ0 a^pta 

ami the: foamifia. agaats faarr^a^ jaks appsi&d lo w<0f papara arid daoora-iaa for appan^a cavirig tb tba^r laarma- 
axpanaiva pari ab-aanaa, mmmm, m$m* l#io-«sp^ mlaraajpbama can ^. uaad; m mm$; mm* 

mmpmm ^0m^m<m^m> cmmmg m$ tmtm4mm$m pmmv & ^ paa^aa mm m^pmm m 

a^aadad with iharaiDplaatia aaa^a of tbara-to^atar^ rbs^aa ar^ai boatbd to a^pa*a> a>saraapaaf aa a?: a ta?apamb.aa 
Nghsr tban a pa^at at mmfr ttta micmapbafaa sim tp axpar^ ci . 

[0044| Exp^ab^a tbam^o-axpans^va fmmvm>nm®% can aa appaad aa ; -iign jwa:§0? : tmr$ b>r pab^a. pai^. eompoajte 
mafeisas, papob arjd inaa^ag ma^abala. # -fcs %ya : ie-r>sts-5f^h^ «-^^a^ far ^s^t3^ : v#&sdsy .o^irtg td- tM!;r saw- 



deoeffy and ^'i\\ng eltect A$. ^^Oil^a-d-above; tae dxarao-- as pensive mkaosphares of tae praaera irweralon oarr be 
,a£pliedto1ne aama m&. usss ae those lor opnvea%f}fi meano-expaasjve rm;tmph&w$. 
pM&J farther, ; t£& :: preaabi ir&&i$te$ oae be applied is. f^m^-msM&Jii: p&?m m^&immM%-- materials . : $n 
resistant $&m> ths '$&^&«^r&o&«c( t^^nw^K^^nsiy^ mlo?^aprsaraa cen ae aeed ^ 1^m^?m^s$it or 

£004§| Th"& present Im^ntloe & desorlbad preesaely wah me fosoyang exa,m pies and comp^t : &isv& sxstaptefc. 

?e 

Example t 

p)47|' A water pbaae was prepared by :&adf -59 i$&g simis. waisa 3. .0 § of a;-? ad;pie ^c^^hmm^m \m mn6mmw< 
aad £0 9 0? ooii&Jda* silica (£0 % csncennanon) *<" aX'O g or agnized water aan" by r^m^ejenuarp. me mtKSisr^- waa 
'* aoltatloa, 

[004&| /iR ^fte wsa prepared &m:--§.$t : mty^MWi.7#:f ^f^th^^^iitm^p.Q go? m«&yi mem->. 

aciy&te, 1 &$ot atr*yleae glycol dlmeihecfyietm 2,0 g. of : a^o^k^>^u^mn:tf si a , m$ i SO gof m&thylp^^luprofeu^ eshsa 
and by . dissaving: the components wfth aglt&ik>^. 

pG4B| Than tPa water phaae and alt phese wens rn&ed preliminarily wan * hnmnoentfO: &X 3. 000 tprofor Sfi^t^, 
: # v an^-than agisted at 10,000 mm for a aanu*es m £0 pf§p&?a<$ tote suspension: T^: t^^ mpm$im\S < &&. ttm$tmm 
m a ?a^cl^^.:pur§§d'>v1t^ nhregem and resold &t 81*0 for SO rmers anesr aojjatlo-n- The reaeaon product was fraerso 
and drlad. Trve r^tet microspheres &&4*h& partite sn?e of 30 amwfth the CeefheScaio! v^%tbn,|CVJ oi- 
M % ; . irao apeclt; 50 gravity of tae t^s^o-^aj^^a mfc-rosphsr^s was dstere^reed to bo i 2S $m, The ratio o* ma 
volatile m^rln ahs o*p&ndi 0$ egaat ene*apearMed In the marmo-oxpan^^© microspheres waa datstr nlrta d to ee 33.8 
as wesght percent A source. of ;gn&oe wa^. brought close to iho nharra^axpanssye aiiorospaef eo, aot iNay die ooi mm,. 
TM angle of repose of th^ mlc^oepherees wnieM sadlcataa the eoo:? ea of tlowaolllty of powder, was da^emriosd «n e 
Powdef T«$t$r' {PT?H A . mimiti&ciuzm tof He^avm ^ics^a Oarpdrat^e ^ aad the r ea^irwaa 43 sagmea, 

Tho resultant l&mm*mpm^% ailprospae rea-were- hae;tad at 1 m * G lor 2 mjn atea te ba proo^ead imo 
axpaada^ notfcw mjcresph^res. The expanded 210 How micro ep hare a had me avemga dlernejar e: 120 urn wiiii tna 
aa Ooanlciofii of vacation (OV) ot §7 ■■%, Tfr& irm ^peoifio : gmvlJ^'of Ah« 'm^'f^p : Na 0.020 g/ce, wh ; h tno e^pen^soe 

ooaf^clent ?5f §1 . Subeeqy&n% the rer?o ef vo ?au1e matter in tha blc^sn^ agent aneao^iitaied in the expaadea ha«ow 
miorosphoms was dea^m^ed m$ thp roeult wm we:[§ht paraant Tna axpandae heJfew m?erospnaras dsd not 
^am whan a source of jgn^Jcn was : o.rouqht:c:!0§e to ihem, 

a* Sxenpia2 

p051 1 The aherme-axpan>5?vo srfe'o^ph^r^s pmoaced 50 H^enipfe 1 andiitanhjm dJO^id^, hsving rhe evorage ear^ate 
ai^e of i 5 m\ were n>5xed in S :4 weight ?at;o end e^iUi;Od aaaormly with 3 -Super fv&<sr (a>enaf altered Kaw5na 
Co,, Ltd.) to prooaeetrjea^o-oxpisnajve mion>spho?oa of which surface was aoetao wltn tlmnlurr? dioxide. The-r averago 
perdde a^e was 30 am wan taa coat^ent of varle^on (CV) of 27 % The aee^e of roeose of tha fp?croaphare^ w&s 
daiermmed to Oe D decree, exhlcmnp exae'iea^ h'oweDiiita 

Hxarnpfa 3- 

^a [S0S2| Thermc-a^pensi^a mfcreaplieres were pr odaaed fa the san^e a^sen or se H &mm$£® 1 exnapi laar an Wtim 
homogan iz&r w^a employed iaateac of ihe nomogealaer The raeottent meano-ox^aoaloe mseroeprieres had tae e;aer> 
aga panfela eatat of S 1 a^m w&h ihe ooeffjdseatof mrla^ee (CV) of 1 $ eod me tree apoojfb grav^ of 1.20 eac 
tae Mowia^ a^eat contained' $0.2 wajght percent af voie^io a^aaer. Tr>e taeano-exaaranva a^cra^pheras did oaf bam 
when e aoarea of igma'en was broaghr afesa 5:0 ihem. 

aa Tha microepheres were heated m 1 SO -*C for S mian^aa sn tan same asaa-jer as ia Example t to be ptoeeased 

Into oxpanaod heliaw msaroepheree. The expanded hajkjw ?rac'foaph area ead the avenxga perhcle s;:ae ot U30 am wan 
ma ooeffloioat of vanatbn (OV) of 16 the tree specie grawty of 0,02:1 gtsc* and the expaaalao aoa^seleof of e?; 

Sdbaoeaently the ratfo of tha volatlfe matter sa the blewrag ageal eacapeuietad in the : expaoded hollow ml-' 
aroapherae w^s dotemilaed ;and ti® ta^uts ;wM : :3:i :.0 : weignt parda'm;- The expended: hollow- microspheres aid mi bum 

^a when a aoaroe of ^tb« .« broaght close to them . 
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£8$§:g| T'hsrf^o-^xpansiv^ mbro^i-^ms weaa produced k\ me mm$ manhe? as \n Sxsmplo 1 except that " SO § ot 
r^thvlP§?^uo?<?L>v:ty! athar was rap&cad by 66 g of iz-ohm&m. 

c< tomh TMmswim tKsm^*xpmm& m^mhmm had the average pm&te $im of 3i ^ wah tha coa^cfam o? 
vacation (CV) o? 44 %> and the trua spaclffe gravity of 1 -02 g/oo. and the blowing agem contend 1 7£ woic?ht psr^am 
at volatile rnstt^j; Tha tharmo-axpaoslva microsphere inflamed whea a source of ignition was brot$ht ciase to ihm 
ims?} Ths &kzt&&m?mmt$ ha&tad at 1 60 *e tor 2 refutes In the sa$*? manner ae m £mmple 1 to ba proeoaaed 
into axpandaci hoilow rolarospharas. axpan dad hol&.w m&roap&ajm had mam<$rago p&rt?ae shia of MO u.ni w&h 

*o tha oaefffolant a? variation (0V.5 at 42 %, me trua $psoi*ic grsv«y of 0.0 : 9 tha oxpansion aaaff icjaaj of So. 

|0#§83 Sub^so;eant!y rstfe at ma vcM$ msmar in m&:b J owih# $$mt snzmmWM in iho a^^ndod ho.n'ow 
z^pmrm was Oeta^snr^, and tha rasas* was 14.6 w.afghs paassnt. The expanded hollow roteraspharss Interned 

Garnparasva example 2 

fnathylpetfieorobotyi ether %saa repined by 1 St ,6 g o* psftfiajroe^rbotf {C$> c 14 }.- 

The fasa&sns tn^mio-axpaawe microspheres had me average pantois ao:e of 30 usy> with she esefsolens of 
valors (CV) 45 % t ami me trm specie prawn/ of 1. <:0 $a>-. and iae oicxvlng seen* confined weloh: percent 
a? volatile* fnatian- 'Tha then^e-axpanstva avefssphenss die oaf bea> whaa a sosres of Ignaloo was brought dose to ihensv 
fS081 | The near ssphef es were hasted at 1 < C to r n^n^^as :n ^ha eame mannar as ?n Sxan^aie 1 to ca eroesssoc 
into axpao^d holiow a'jscrcspaaras. The axpanded ha^ow jaiorcsphoras n^dt.ha avarsge part:c:e also of 11 0 w?ih 
cos^dam of variation (CV> vl m %, tha inje spsciiic gravity of 0,t>aa;3/cc. and tha expansion coa^Mant of 40. 
es (pm%l Bi&mwtmbj me ratio nf the va^anla faauar In tho t>;owa^ aga?it ancapsuia^d in ma oxpaeooa hcifew M- 
cfos&mm was detarn>inad 5 aae $he ra^slt waa 24.3 waight esrcaai. Taa axpaedea hoHcw re^aroephes^e aid act aom 
whoa a acoraa of Igaatae wae ara^ght eiosa tp 

Oompam^a B;am^5o 3 

COD60] Tharmo-sxoano^e mjcroepharea ^ra proa^eed la the saa>e tmmm m la Compara^va Exan jplo 2 oxcap- 
tnat 7.0 g of dima^iy r adnata waa addod to the ziipir&m y 

tmmi Tha rasu«anl than^c-a)<pansivo mfcrosona^ had tha a^ara^o parncia a? 21 ^ witn tha mm kMm of 

{006^1 Ths rofcraspftafas wor$ p^a^ad at 160 tor £ mla^nas. in iho §ania maa^ar : aa in ^.EKarnpia- 1 io be procaeesa 
iato. oxpand so aoiiow n":?crn&phors&- Ths axpsad^d. ha^aw rnias'osphafes ^an rho avofago -pa^ala sfe^ of 70 |.ta> >v.^h' 
tm ooa^io^nt ar y^alian (<>V ? at m m, m troa spealils of 0 . 032 a^a tha a^pansloh aoasf^am of 37, 

tmm$ Saa«e^aan% tha m®. ar iha vofaf lis ra^tar In tho blowing agont onogpso^od ia tha aspanaad t^ailnw mh 
- ; > a?asp3h^ras ^?a§ Oo^r rain od, sad d>o raa^lt was 10,2-waight pan^ant. Tpa hoflaw mmmp^mB <Md not barn 

whan a saaraa ot ^hltlon wao .braughtofeso ia thaai. 

■•^ [00a7| Taarrnn-a^oanaivs nvJ^rasahsrss weia pradiicsd :?r tha sarna n:ana<si* as sn Oenipar'an've fc>:'ansp|a B e^capr 
that 7, G § oj apathy f adjpa^ tn. ^ ail phaaa was mpiacad 0y p of Oins^thyf at • aaa Draad'-pata., 
immi Tha fa$eUanithaiTna-axnansi^a avarage pan:teje size ahiO >m wim -he aoafiiaieat o? 

vahatson (CV) of « % and ma traa saaa» grav^ of 1 Jh gfsc, and tha blowing .^i^ama^^ MS;^ht eareant 
of volan ia msdaj: Tha m 

ss pom} Vmmp^pimmmm mm<i at tm^Q m;%tt\mmm& a ^a ; mannar as in Smmpi® i to be praoa^asd 
k?ta. axpiia^acl ha«ow m!ao§??hem^ Tha axpandad ho^ow a^afaspharas haa the averas:a paalsla elKs of Oa pax wlih 
ten coaf*eisnt nf var^tfsn (CVj of 41 %, xm irm aeaaihs greasy of 0.i?2> a%a, and tha axpaasien aaalffelant of 7. 
[ODT0J aabeapoam^ the i-atio of the vaiahla mattar In tha biowiag agent aaeapsa^ed la tha expanded hosiow 
orospharas was detam>ined 5 and the ras sit waa 1 6 .3 walght psnssnh Tha expaades hollow raismsphams dja not pum 



? 



(8071 } Tnmn^mmmWp nmrmp tmm wars proo?aeod IP tm %mi&-imm4r ao m. £>:anip50 1 axoop that tho . o x 
phm§ \%m$pm®m$3 &y n^>dog2p^ 1. ,:2 $ o£«thyjoh$gfyao* oSm^b&op/{&to v 

? 2,0 $ of a^ob^^ofeutyror^sl^.i 100 g : c?f m^tn^pemx^rofeu^l ofee-r. ano 20 9 ot &obotsno, .and agu^ag to <^oosjvo 

Ttm tmuHmt t?mmo*oxp&na&o m&raspfroras '.'.ft M tfcss svamgo pspjote of 22 pro w&i tha,oo#*&&nt of 
vapasipn jOV) of 3k srtof t^w ^alf 30;§r$yity. of 1 .1&^bc y ar<d tba : ^ows'ng. s^ntosa't^pf d .g$ J; w^^t. po.w^ 
of vo&afo ms&fcP Thf ih§rm^>^§^$iv§ :iiiiprospher^s-dl<5 not feqm whsa&^ouros of 1$m*3oovy&» oro>jgp? ojoso 10 iMm . 
iWWj T&o microspheres Wo^a hooted 01 T4&.*G for 2 miaoiaa i&Mpio$mm& mis %x$m$&&k#i&w rnmct^phm^ 
Tho o^p&rjasei poifew m-eroopnoroo h^sd shp wpmg® pap-iOio of 83 po-i with mo ooefiioioru of v&nat?or: |CV) of 24 
■%, t&& ttm spocstlo grav&y 0 01 ^ aod th^ oxpsnsjoo oooffloioot of $3. 

f0OT4| S^Psopoor!?;y -ho rsdo w fh 0 votetii 0 rnapar m too blomn^ -®gmi 'mG%$&ukil®#\$ oxp&nc&d h%$ow raP 
orospPoras vv&a ^@rrrt?no^. ^ikI mo To ; s : « it was 28 3 wo;#it parcam. IPo ospandop hosfow afiaroopharoa cSd * >6t hmn 

Qm&me$hf® ExaoipSo B 

pars} Th«ario -axpansiya r^fcs ooph «ms ■ vvara p^ocfsjc^d m ih® mm® m&onsr 00 in Exarnpio 4, oxaoptihai 1 00 g o? 
#0 maihy^por^uof o&oiyf athar wm-?®pl$o§4 W 41 ,0 of :$ah0xan 0 . 

p0?§| Tha raaoitant ihsarna^xpon^vo mk:roopaefOs n&d ihe av^rags p&niete also of 21 tars with tho aoofflolora 0? 
v^Mdp (OV) of 30 ancf tho trust spaojhp arsvSy 01 1 OS .spaa.: ans mo &owh>g ; ^ajiiicontalj>ed' 1 $2 wa*§Pt psrosm 

|007T| TPe mterosphergs pro^c^o m xm so mo manner m 4 woro ho^tod «t 1 40 for 2 msnot^s to P$ 

pmc-ass^d jmo ^>:psfKl©:0:' r>o^ow mpm^pnmm.. 7m mpsmsti m$m- tHctrnghsmv hmi mz a^ora^^ pMfe^:si2« of 
?S «>.ms ccseWtcsont of tiMan (CV) of ■■■%< m4i?m$P®£&$&W^ -^fecv sno the oxpaos;so ^ 00^050 nt 

ot 4^. 

Sub^equ^o^y •t^-mtb of tha vo^t?^ ?ri«Eor hi ths biawmg ^gmi mc^mi&i^frttW: &odod hoifew rtif}- 
closph^s:- w-si<«^t$m^n^. -and ths* msu?t II S wol^^t poroorst. That oxp^oo ; 3 : ;holfev/ mjoro ; op : r$:oroi5 jnf^^o 
. vmm i0>moj)^^m,bmu0ii mom :to;ih«:m> 

T^^rmo>^Kp&o^v^ mtefoophorsss worn prodyo<&d ?o i§® f ^rso- rr^rsnor In £^aropfo 1 sxoopt th« 0^1 
55 phsoa w^s proparod by m^xisig I SO g 0? ^4on^Hio } 120 ^ o| vl^^^;o^b^^i &.0 § of rooJr^ m^hapryla^, P S g 
of mm^hy^spropao^ tflmo^acrvio^, 1-0 9 of p^sopropy? p^rox^ioar^nof^, -VP o o? moi:-iyipeHn=cfobi^yt othop an^ 
80 g of Isobtii^o^, and agitaliOjp to o%soJvo tho^o coo^^ooor^to. 

po^oj "Thp tmiiMpMh^m^mp^^^. mterosp^ ores tj?o svor^o par? iolo 0^0 M w >v|t^s cpo c:pep"k:!^{>t of 
vmm m $CV) of 24 %. and $ft& t?P$ op^o^fb ^rav^ o? 1 S3 g^oc, m$ ^M^M^ii^nt cm^nm 25.9 w^^ht poroonr 
of voia?i:o Aiait^r Th<5 fPorroo-OKpanoiivo roioro^pPof $0 'dip not bum whon a sooroo of igoUfoA was Prou$h: closo to iho^ , 
[iiOSi I Tho P^ofospP^ w^ro 120 for S roinoto?? prooo$$op into ^xp^^doP noriow mjcroophor^o. 

ins oxp&psod ho^ow fnicmspji^r^s had ips t ps^joja sizp of 63 mo^ wHIi th^o cooffjo^nt of v&&4$<?$ (CV) of 24 

%■., 8m im& ■spmitfte & 0feo,, or>d too oxpao^ioo ooott'toi«ot of 7^ 

|O0S2j Soboepo'on^v tha 0Xh of jpa vo^tilo o^<pt^ w- iha btavvrog sgoot $f>oap3ufeiod io too <^pappod ho^w mi- 
c:-o$pPoro$ w&s dot^f rj^iood, ^ncPtoo ros>-Pt « 24.? weight p^eoont Tho oxp;>ndoo po^o^ >^orpopo«!^o mi bum 

Tp©rrpo>0xpart^vo fnior^sp^ora^ waro prod t io«q in ^00 $^mo p«3po pr «ss Hr Hxao^pso 3, ^xoopi -ib&x W 9 of 
motpyip^dluo trotyl ottv^r was ropiaood by 3 $.9 o of ■nof?^-;. pontano. 

£00M| Tho rosiiit^ii f^ormo-oxpaos^o mkirospiharoa had tho avomgo pa?tie?o &m of 13 p?a wlih tno c^oftioloot of 
v^f^oo tCV) of 30 %; aitl tPa trop apoosfiG graviiy cj! 1 ,26 g/oc ; and 100 b?owmp ag^a^ oo^ta^aod 1 4 o waighf p^roorst 
of voiaS 1^ ai^ito^ T^fhemio-^^nsjy^. rasorosphoros ?n^amo 0 wnoo a : $c-arc;o of spn^lon vvao broygrit o^o^o to Xh&m , 
{mm} 7m mtesmghmm warn timzm ai fm *£ fm 2 *o*maos In 8m ssar no m&f^or as in- Bm^M & io bo prooassod 
into .^xp^aof^d hsiiow mioroapParaa, Th^ axpaadao oa^ow mioroapharaa oso tho avprag® panfo^o sixa of 46,4 prr> with 
tha oo^fip^at ot var^tlon {OV} of 39 % : tho? t?uo $$®&®&%tm&? at 0.029 g^oo, and tha oxpanaiori ooeff iolorst o? 42, 
iPOa^l aubo^OiOantty mtb' 0? tha vojat^o mmtsr- In tha ofowlag o^oof ^c^pao jjat^d in ta^ oxpa^^od hollar mP 



gr> 1 598 40S A t 

m$ ths : rmtjim®&^& weight psreem, ^cp^icS&d fcaifey? mterospftarss Mfern m 



im m&mt shoal asatad at r$0 - : G far to mft>aiaa a hot pratsafaa. 3aySsa la ka 



a-sty rsna aiacfc sapasy?aaa 



Ta$** 



Comparative Bsampfe 7 
lOSO^l ;Fo*raad a^rs»^ 















■.Su&ksov&^&h o: £aamad rabhar ahaai H} : 
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Tfca-tft ©rmo-ssxp^^V^. microspores ofifts prasoat ^nventscn f ?sva snsrrow rmm ofpatiM^ mm aM?; saaaa 
m$ mpmm mpm^m p$mnxmc& ih&r^m the. immm rafter ^m^:pmmcm with thmmmo^m&^$ m&ro • 

* isjht wa iqht sw&s to tfca m^mfum^n m thai 



p&BJ Five w^gnt^^t; 0 f ^ o^pandacs m^r^^ tna ^^ :^rt^^.^ at ^ 

vmmsm mtemphw**^ Exampia a^W^^ip^mm oi a pyc-aa? [pmi-&khih$ apaa*m • af i ^ q/ 
^^wsrs ^: ^ pained on a aabstmta, ?*aa the co*3t^d sab^mis was h^^d. ^r^^^ ih^ ^^^nt-^ i 
P^mt Ovm k iM V C far 30 h^u^s t<5 proa^s^ the asatas aabsirat$ mtQ a shaet T?r^ t^su^ is $h<>wfi in T#i.^^,. 



g/oa} pra<3uaac5 by ^aatfng them^o^scp^sivs ^ro^phsrt-s at oo^par^i-vs :^Ka: 



Of 0,1 72 





Sadaaa i » of PV0:.>^^t f i ); 






, if^„.. 


0 OS 




poor 
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{0002] A baboon w f ss filtee: svsjh 50 g tha s,<par t oad nasiovv faic: a§pn^as ^w;«h ma ava^a-a p&n:ici^ $\m ot 1 2D >aTK 
I'hs coa^^iaat of vanasfosi (CV) a*J 2? %. ana i^a trua- apaalf^a gravity a* 0.020 a^aa} praaucad.Oy; \ 



EF 1 §m 40S At 



a>:pans?ya nik~a>$pftaros of £;<amp& u Inatoad ofSha air and vva$ expanded fa & ypfomaof A M^ : Th^X^om- W4^. 
m&i^5M B§ *C lor 1 mofith., but'^^yo^irns oi&'aot d^fc&ss& : . 



I . ThaaT$a~aspan$5ya^^ oihsmater&ad &y comp^ln^ t^^rm^^^c .^ifloussfreB sad a : Mo : W\ 
stmonjra fros of onlodna and bmrms atoms m<$. at s ismporatun* nor f>;ga^r tnan ias softoolnp. point of 

% ^hmmt^mp^miv^ : m^^h«^,^<^f^:tfe - C^m 1 . w^s^m the further nomalm other coav 

p$M8$s d;f ja?aat from imiimnm-popidri^m- oampawKX 

3, Ths th^mio^>:p^$?;y$ m?orc<$pftaraa according to Claim i , whonsin iha P*ov4ncj asaat t arms 2 to 85 woiom parcoai 
of :ti* $ a>arrnn axpans^ya m^mphof^$ - 

4x TT$o iooam-axpanalvo micraspfs&rsjs arc^nraing io any ana of Claims 1 to 3, • j^. : &^t$$& pa*aosa s&a 
f-^ging nam 1 to 1 00 i^m m$ a coalhojaat o?' yariat*or> ICV), at paracia $Lea oBtrsPa^on t>mng 30% or *aaa 

aa 

5v Tha thanrr>a>;parts to mk;r oap lioras according to a ay oao of C i^i^s 1 to 4, wr;sr$^rthi5 taormoplast | c t&siii- aora- 
pflaas a palymanal mooanwSo aTixtaro ooniai^ing SO walgn* perc$s* or more of a n&alo a^oaomor anci 0 V D1 $>n 5 
wojgla pofcont of a po*yaw&sb& manoaw .having at ianst nvo poV^>od;a$.b*a ooubla bonda. 

6. T h €5 1 ham^axp&nsiya miaroapharoa ^caraingao any ooa of Cimm t to S . of which ih<ss surfsoa Is co&tao; with 
QA to 95 va^ght porasm< based oa txm lh«fW3»&xp&risiv& fnlcmsp^oms, of a f*ao-p&aicis llllor having n pntasry 
pariicio ftot&rgef tfc&rt one toath al lh§ psnids sfeas otth^ th^m^o^xpans^v^ rt^ooapr^ms 

T, Bspsndod ho^w n^lom^pn. ^ro§ oroduood % h^ing tm tharmo -^xpans:va mjcfo«pha?^a accord^, to a^y or?« a* 
C;;ai?T>s 1 jo 6 at a t^mp^r^ui^ not low^rUw? the aof^aralrig po^ni of vho- th^rmopiaavfv m^ln^v.%s^§l: 19 .^xp^r^ to 
^ voiurp^ with 10 ormoro of aspansioa coslfsoiont, and chafsjaiorizad by having & avs saocifto gmvRy of D. 1 0 
00 m tewm. and a particio $tea ds^rlbu^orj with a ooa?^cie^n of vaila^an iQV), of 30 % or iaas. 

s> produoib^ proc>^§ ot trsom^o-otfpar^tva n^croopnoroo wh^r^ri at laa&> ona- paiysnar^abl^ monora^r ia paiym^r- 
3* \z$$ in an ao^a^ous saspsnsioa In tha pr$«onc^ 0'. & &k*v!ag. agant, boln^ oharftotorsxod by tho blowi??§ ag^nt 

which & a. ^oonine-oont^Jnlf^ O^..^ oan^poand of ^« { >^r §tr^ctaro froo of cK<iaana and bromine atom s, 

9, Tha prooaotton process acoor^ng to Cl^am 6> whoraln tm Dfew?^ ^-oonr toirihsr contains oThorcon^paoo<l§ bolag 
oa'orant from tn§ ?laort;ie-conia?njng compound. 

-# 

1 0, Fosaaoa aompoa^on orodnooa by OJoaOtnp robPar, thar^opiastic rasjn or Jhsr^o^a^n^ raslo with 0.0 to SO woicjnt 
p&t smi of th>3 thofmo-oxai^alvo ^iarospOaraa acaorasng 10 any ona of Ct^ms ? to 6, ana by haaaoa. ta okp^o 
tha thafa^o-oxpaosilvo anora^pnara^, 

II , Llgh^a^hf rasln aompoalil an prap^aad |>y- ploodJng njaoar. thaf maplaano f &$a& or taof mo^otUag roain wan O.B' 
to. o.'O .waighl parooal of ths axp^ooaa' hofbvv miaroap haras aooarding 10 CUam 

IS. iprooooa for applying Iba^oxpandod hoHav^ rniaroapoaroa aocaralng >o Ciairo / as .t'h^::vo5am« •rai&;$a':g i'nata^a^a.- 
for pa^sjaa?*a vaaanis. 
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mzmm m:imM< svmm rb^o ht 

s»fc.*e.x ? eosssm, mx-nW'U 



r<$\^7$uy^ — — 

E^limSSM^B. 



^.t.e,r ooso/oo, aox<ris/i^ 
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to joaosj, ioo2*i, mm* m:m> mm, 
&m->. tmnir mm* mmh mmi t wim.* 



lZ~2mM-> A itno&c; Corp,), 
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